Uvod: Aniridija je retka kongenitalna anomalija oka, praćena različitim oftalmološkim tegobama. Uzroci ovog oboljenja su mutacije u PAX6 genu (engl. paired box 6, gen sa blokom koji kodira parni domen) ili delecija lokusa na kratkom kraku jedanaestog hromozoma koja može da bude parcijalna ili kompletna. U ovoj studiji je ispitivana sekvenca PAX6 gena kod četiri nesrodna bolesnika sa aniridijom.
Introduction
PAX6 gene belongs to the family of Pax genes and it plays an important role in the formation of tissues and organs, in the course of embryonic development. Members of this gene family are also involved in maintaining the function of cells after birth. Pax genes maintain its role through various proteins (transcription factors) that bind to target places of the regulatory DNA, thus control the expression of many other genes (1).
In the human genome, PAX6 gene is located on the short arm of chromosome 11 at position 11p13 and consists of 14 exons (2) . During embryonic development PAX6 proteins activate genes involved in the formation of the eye, olfactory regions of the brain and spinal cord. Mutations in the gene PAX6 are primarily associated with malformations of the eye and from these disorders, the most notable is aniridia (1) .
Aniridia is a structural eye disorder, which is characterized by complete or partial absence of the iris of the Ispitivanje sekvence PAX6 gena kod pacijenata sa aniridijom eye. Glaucoma, cataract, strabismus and foveolar hypoplasia are often associated with this disorder (3) . Also, the deletion of a large scale in 11p13 region can lead to WAGR syndrome, which is characterized by Wilms' tumor, aniridia, genitourinary malformations and mental retardation (4) .
The aim of this study was to examine whether there is a change in the sequence of PAX6 gene in four patients with aniridia.
Material and methods
The study included four unrelated patients diagnosed with aniridia. Molecular genetic analysis was conducted in genetic laboratories of the Department of Neurology, Clinical Center of Serbia, Belgrade.
Entire coding region of the PAX6 gene (exons 3-14), including exon -intron boundaries, has been analyzed. After the DNA extraction, we performed Polymerase chain reaction (PCR), in order to amplify target PAX6 regions. Depending on used primers, products of PCR amplification showed different size. 
Results
In one patient, the insertion of one base pair was found in the second intron (c.342-2insC) of PAX6 gene. This change in sequence has led to different processing of primary mRNA transcript. By Sequencher software prediction, it is, most probably, responsible for the phenotypical change.
Other patiens had no mutation in the PAX6 gene, although they had phenotypic expression of aniridia. 
Discussion
PAX6 gene sequences analysis has not been done in our country and these studies are generally rarely performed in Europe. Although there are no recent data on the frequency of aniridia in Serbia, the prevalence of this disorder in the general population is 1 : 50000-100000 (5), while in Northern European countries 1 : 72000 (6).
In our study, insertion type of mutation (c.342-2in-sC ) is determined in non-coding ( intron ) part of the PAX6 gene sequences. According to PAX6 mutation database, this change has not been described previously. In the Korean study, three intronic mutations were observed, but at different locations. (7) .
On the other hand, studies performed in China (8) and Poland (9) , highlight deletions of different scope in coding regions of the PAX6 gene as the main cause of aniridia.
In the Polish study, the normal sequence of the PAX6 gene was found in three patients, as well as in three of our patients(9). The conclusion is that the iris malformations in these patients may be due to mutation in another gene that has a role in the formation of the eye, and thus aniridia is phenotypically present (9) . This has been supported by results of the study which showed that mutations in the CYP1B1 gene can lead to the appearance of congenital aniridia and glaucoma (10) .
These are first results of PAX6 gene analysis in Serbia. Apart from the most common mutations, deletions of various extent in coding regions of PAX6 gene, other types of mutations are possible causes of aniridia, but the evidence for this is scarce. This is just one piece of the puzzle and it is clear that further research is necessary, in order to be able to uncover the origin of this rare disease.
